2* Preliminaries* Let K be a complete, non-archimedean, nontrivially valued (i.e., the value group is not trivial) field. We denote by R the valuation ring of K (i.e., the set of all xeK such that \x\ <; 1). A nonarchimedean Banach space over K is a complete normed vector space over K such that the norm satisfies the ultrametric inequality:
\x + y\^ sup(|α?|, \y\) for x,yeX.
In this paper we shall assume that all the non-archimedean Banach spaces satisfy the following condition [6] .
(N) For each xe X, \x\ belongs to the closure of the value group of K.
For the pair (X, Y) of non-archimedean Banach spaces, let L(X 9 Y) denote the non-archimedean Banach spaces of all continuous linear maps from Xto 7 with the norm |/| = sup{|/(#)|: xeX and |α?| <£ 1} (See [6, p 71] ). We let X' denote the dual space L{X, K) and for /: 1-^ 7 in β, we let /': Y'-+X' denote its dual. Now we denote by B the category whose objects are non-archimedean Banach spaces over K (satisfying condition (N) 
Natural transformations t: F-^G where F and G are functors in B, are assumed to satisfy, in addition to the usual naturality condition, the following conditions:
(
(2) |ί| = sup{|£ x |: X in B) < oo, Two functors F and G are isometric if there exist natural transformations t: F-^G and u: G-+F such that % ί = 1*. and t u = l σ and for each X in B, t x and w x are isometries A functor F is isometrically embedded in G if there is a natural transformation establishing an isometry of the functor F and a subfunctor of G.
For functors F and G in the category 2?, we denote by [F, G] the class of all natural transformations from F to G. Note that if [F, G] is a set, [F, G] has a natural structure of a non-archimedean Banach space with norm defined as in (2) above.
For each A in B, we define the functor Ω A by:
for geΩ A (X). For each A in Z?, we define the functor Σ A by:
Note that for any heL(A, B), there corresponds a natural transformation Σ h : Σ A -• 2^ defined by:
3* Compact Functors* DEFINITION. A functor F: B-> B is compact (resp. of finite rank), if whenever /: Z-> 7 in β is compact (resp of finite rank), then
F(f): F(X)-+(F(Y)
is compact (resp. of finite rank).
Here "compact" means "eompletement continue" in [6, p. 72] , COMPACT FUNCTORS IN CATEGORIES 823 and "/ is of finite rank" means dim f(X) < ©o.
Proof. Proof, (i) =* (ii). Let F be a compact functor. Let X be a finite dimensional space in B. By Lemma 1, l x : X->X is compact.
is compact. By Lemma 1 again, we see that F(X) is finite dimensional.
(ii) => (iii). We first note that a morphism /: X-» Y is of finite rank if and only if / factors through a finite dimensional space Z as in
Clearly, if F takes finite dimensional spaces to finite dimensional spaces and if / is of finite rank then F(f) is of finite rank. 
. The morphisms F(f n ): F{X)-+F(Y)
are of finite rank and
The following corollaries are immediate consequences of Theorem 1.
COROLLARY. 4 . Duals of compact functors* In addition to all the conditions that are imposed on K in § 2, we shall require throughout this section that the scalar field K is maximally complete. We will continue to use the same letter B to designate the category of all non-archimedean Banach spaces over K satisfying this additional assumption. LEMMA 
The following are equivalent: (i) A in B is finite dimensional, (ii) The functor Σ A is of finite rank, (iii) The functor Σ A is compact, (iv) The functor Ω A is of finite rank, (v)

For each X in B, the natural morphism a x : X->X" is an isometric embedding.
Proof. For x e X, a x (x) is defined by the equation {a x {x))(x') -x'(x)
for all x' eX r .
Since X satisfies condition (N), for an element xeX such that x Φ 0, we can find a sequence v n (n = 1, 2, •••) of real numbers in the value group of K such that v n ^ | x \ (n -1, 2, ) and v n -* \x\. Let a n eK be chosen so that \a n \ = v n . Let Y be the (closed) subspace of X generated by On the other hand, clearly we have |α z (α?)| ^ \x\. Hence a x is an isometric embedding.
DEFINITION. The dual functor DF of a functor F: B->B is defined by: By a proof similar to that of [3, Lemma (4.10) 
The theorem follows immediately from the existence of a morphism k A in B making the following diagram commutative
This part of the proof, however, follows exactly the same line of argument as in [3, p. 340-41] . So we shall refrain from repeating the argument here. Proof. In view of Theorem 1, it is sufficient to prove (ii).
Suppose F takes finite dimensional spaces to finite dimensional spaces. Let X be a finite dimensional space in B. 
